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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device having an 
inconspicuous contour, giving a high-class feeling and further having drastically 
improved visibility. 

SOLUTION: A color display of a field sequential mode is carried out using a liquid 
crystal display panel 3 and a color backlight 6 with LEDs (light emitting diodes) 5 
of R, G and B (red, green and blue) disposed on the rear surface side of the 
liquid crystal display panel 3. A diffusion plate 9 is disposed between the liquid 
crystal display panel 3 and the color backlight 6. A dimmer filter 10 with 30% or 
less transmittance is disposed on the front surface side of the liquid crystal 
display panel 3. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the display built into the instrument panel of a car, while a liquid 
crystal display panel is arranged The LED color back light of two or more colors 
by which connection was carried out so that each color could control 
independently to the rear-face side of this liquid crystal display panel is arranged. 
A diffusion plate is arranged between said liquid crystal display panel and said 
LED color back light. It comes to arrange the extinction filter which transmission 
is 30% or less and covers an area larger than a liquid crystal display panel in the 
front-face side of said liquid crystal display panel. The display characterized by 
performing color display of a field sequential method by said liquid crystal display 
panel which functions as a liquid crystal shutter synchronized with flashing of the 



light irradiated from said LED color back light. 

[Claim 2] The display according to claim 1 whose two or more colors of said LED 
color back light are the three primary colors of RGB. 

[Claim 3] The display according to claim 1 or 2 it is made to have the image of 
the camera with which the car was equipped displayed. 

[Claim 4] A display given in either of claim 1 whose pixel pitch of the is 0.2mm or 
less to claims 3 whose eel gap said liquid crystal display panel drives by the TFT 
method, and is 3 micrometers or less. 

[Claim 5] A display given in any 1 term of claim 1 to claim 4 by which the heater 
which consists of a glass substrate with a transparent electrode is arranged 
between said liquid crystal display panels and said diffusion plates. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a display, especially is included in 
the instrument panel of cars, such as an automobile, and relates to the display 
for performing a predetermined information display. 



[0002] 

[Description of the Prior Art] Generally, the instrument panel with which various 
alarm displays, such as various meter, such as a speedometer, a tachometer, an 
odometer, and a trip recorder, and a remaining fuel alarm lamp, and a water 
temperature alarm lamp, have been arranged is prepared in cars, such as an 
automobile. And what incorporated the display by liquid crystal especially in 
recent years in order to perform various information displays to this instrument 
panel centering on an European car has spread. 

[0003] In such a display, although the thing using the liquid crystal display of the 
small dot-matrix mold of monochrome was common, in recent years, many things 
which perform color display with the liquid crystal display which used the color 
filter have also come to be used. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in said conventional display, 
when a display is built into an instrument panel, the profile of a display is 
conspicuous, and it is difficult to take out a sense of togetherness on the design 
of other meter of an instrument panel, and when using especially for an upper 
type of a car, it has the problem of spoiling a high-class feeling. 
[0005] Moreover, although it becomes possible to carry out making a hole in the 
liquid crystal display panel itself etc., to lose the constraint on a display, then a 
design in the whole instrument panel, and to raise appearance in order are not 
conspicuous and to carry out the profile of a display, a manufacturing cost 
becomes very high, the tooth space of the circumference of the hole at the time 
of moreover building mechanical meter into an instrument panel etc. is needed, 
and it has the problem that effective display area will be restrict. 
[0006] Furthermore, although it not being conspicuous and carrying out the 
profile of a display by arranging a filter with low permeability into an instrument- 
panel part, and covering the whole instrument panel is also considered In the 
case of the display which performs color display with a detailed pixel pitch of 
0.2mm or less the display of a slanting line looks smoothly by the method using 



the micro color filter of RGB Decline in a numerical aperture is unescapable, and 
the loss of display light increases extremely and has the problem that it is dark 
and a display will become [ visibility ] very low. 

[0007] This invention is made in view of the above mentioned point, when liquid 
crystal is changed into a protection-from-light condition, the existence of a display 
panel itself is not checked by looking, but a high-class feeling is obtained, and it 
aims at moreover offering the display with which visibility was raised. 
[0008] 

[Means for Solving the Problem] The display applied to this invention in order to 
attain said purpose In the display built into the instrument panel of a car, while a 
liquid crystal display panel is arranged The LED color back light of two or more 
colors by which connection was carried out so that each color could control 
independently to the rear-face side of this liquid crystal display panel is arranged. 
A diffusion plate is arranged between said liquid crystal display panel and said 
LED color back light. It comes to arrange the extinction filter which transmission 
is 30% or less and covers an area larger than a liquid crystal display panel in the 
front-face side of said liquid crystal display panel. It is characterized by 
performing color display of a field sequential method by said liquid crystal display 
panel which functions as a liquid crystal shutter synchronized with flashing of the 
light irradiated from said LED color back light. 

[0009] According to this invention according to claim 1, since he is trying to 
arrange a filter with low permeability in the front-face side of a liquid crystal 
display panel, the display which whose profile of the display built into the 
instrument panel is not conspicuous, and has a high-class feeling can be 
obtained. 

[0010] Moreover, since a field sequential method performs color display, without 
using a color filter, that a numerical aperture can be raised can also suppress low 
conjointly loss of the light irradiated from a color back light. Therefore, even if it is 
arranging the extinction filter with low permeability in the front-face side of a liquid 
crystal display panel, a very bright display can be performed and visibility can be 



raised remarkably. 

[001 1] Invention concerning claim 2 is characterized by two or more colors of 
said LED color back light being the three primary colors of RGB in claim 1. A 
smooth full color display is attained by this. 

[0012] Invention concerning claim 3 is characterized by displaying the image of 
the camera with which the car was equipped in claim 1 or claim 2. It enables 
visibility to display the image information besides in the car [ which used the 
small picture element which is spreading recently by this ] in the good condition. 
[0013] In either of claim 1 to claims 3, said liquid crystal display panel drives 
invention concerning claim 4 by the TFT method, and it is characterized by for 
the pixel pitch being 0.2mm or less, and a eel gap being 3 micrometers or less. 
By this, the smooth color display excellent in color balance becomes possible. 
[0014] Moreover, invention concerning claim 5 is characterized by arranging the 
heater which consists of a glass substrate with a transparent electrode between 
said liquid crystal display panels and said diffusion plates in either of claim 1 to 
claims 4. 

[0015] When the temperature of the neighborhood in which the display was 
installed is low according to this invention according to claim 5, by heating a 
heater, a liquid crystal display panel can be heated to predetermined temperature, 
and it can prevent that the responsibility of a liquid crystal display panel falls. 
Moreover, even when outdoor daylight carries out incidence from the front-face 
side of a liquid crystal display panel since he is trying to secure the distance of a 
liquid crystal display panel and a diffusion plate while heater effectiveness 
improves, since a heater is arranged between a liquid crystal display panel and a 
diffusion plate, it can control that it is reflected with a diffusion plate and this light 
carries out outgoing radiation from a liquid crystal display panel again. 
[0016] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained with reference to drawing 1 and drawing 2 . 

[001 7] Drawing 1 and drawing 2 are what showed one gestalt of operation of the 



display concerning this invention, and show the case where a display 1 is built 
into the dial face 2 of mechanical meter, such as a speedometer of an 
automobile, in this operation gestalt. 

[0018] Let this display 1 be the electrochromatic display of a field sequential 
method in this operation gestalt. That is, this display 1 has the liquid crystal 
display panel 3 which functions as a liquid crystal shutter, and this liquid crystal 
display panel 3 has the transparence substrate 4 of a pair which consists of glass 
or plastics. The transparent electrode (not shown) which consists for example, of 
an indium stannic acid ghost (henceforth ITO) etc. is formed in the field where 
each [ these ] transparence substrate 4 counters mutually, and the liquid crystal 
display panel 3 is constituted by sealing liquid crystal between each transparence 
substrate 4. And the gap of each transparence substrate 4 is formed in 3 
micrometers or less, and the numerical aperture is formed to 80% or more. 
Furthermore, let this liquid crystal display panel 3 be the liquid crystal display 
panel 3 of the normally white mold with which the black mask has been arranged 
between each pixel. 

[0019] Moreover, the color back light 6 by LED (light emitting diode)5 of RGB is 
arranged in the rear-face side of the liquid crystal display panel 3, and this color 
back light 6 is made to turn on synchronizing with the impression of an electrical 
potential difference to the transparent electrode of said liquid crystal display 
panel 3. 

[0020] Moreover, the heater 7 is arranged in the rear-face close-attendants side 
of said liquid crystal display panel 3, and the transparence electric conduction 
film (not shown) which consists of transparent materials, such as ITO, over the 
whole surface mostly is formed on the whole surface of the transparence 
substrate 8 with which this heater 7 consists of glass etc. And by impressing an 
electrical potential difference to this transparence electric conduction film through 
an electrode, the transparence electric conduction film is made to generate heat, 
and the liquid crystal display panel 3 is heated to predetermined temperature by 
transmitting this heat to the liquid crystal display panel 3. 



[0021] Furthermore, the diffusion plate 9 is arranged in the rear-face side of said 
heater 7. For this diffusion plate 9, the brightness of the light from the color back 
light 6 make the light of the surface light source diffuse the light of the point light 
source irradiated from a back light, and according to this diffusion plate 9 is 1000 
Cd/m2. It is made to become the above. 

[0022] Furthermore, the filter 10 with which permeability was preferably made 
into 10% or less of permeability 30% or less is arranged in the front face of a dial 
face 2. If the permeability of a filter 10 is high, since the profile of the display 1 in 
a dial face 2 is conspicuous and a high-class feeling is lost, it is not desirable. 
Furthermore, anti glare processing is performed and the front face of this filter 10 
can prevent reflected [ outdoor daylight ] now. 
[0023] Next, an operation of this operation gestalt is explained. 
[0024] First, in this operation gestalt, since he is trying to arrange the filter 10 of 
low permeability in the front face of a dial face 2, the display 1 which whose 
profile of the display 1 built into the dial face 2 is not conspicuous, and has a dial 
face 2 and a sense of togetherness, and has a high-class feeling can be obtained. 
[0025] And if each LED5 of the color back light 6 is made to turn on based on 
predetermined display information, the exposure light which is the point light 
source from this LED5 diffuses with the diffusion plate 9, and it becomes the 
surface light source, and the light made into this surface light source will 
penetrate a heater 7, and ON light will be carried out to the liquid crystal display 
panel 3. And a predetermined image is displayed in this condition by impressing 
an electrical potential difference to the predetermined pixel of the liquid crystal 
display panel 3. 

[0026] In this case, in this operation gestalt, since a field sequential method 
performs color display, without using a color filter 10, there is little loss of the light 
irradiated from the color back light 6, and it can perform a bright display. 
[0027] Moreover, in this operation gestalt, even when outdoor daylight carries out 
incidence from the front-face side of the liquid crystal display panel 3 by 
arranging a heater 7 between the liquid crystal display panel 3 and the diffusion 



plate 9, and securing the distance of the liquid crystal display panel 3 and the 
diffusion plate 9, it can control that it is reflected with the diffusion plate 9 and this 
light carries out outgoing radiation from the liquid crystal display panel 3 again. 
Therefore, the profile part of a display 1 cannot be conspicuous and a sense of 
togetherness with a dial face 2 can be acquired. 

[0028] In addition, when the temperature of the neighborhood in which the 
display 1 was installed is low, the responsibility of the liquid crystal in low 
temperature can be improved by heating the liquid crystal display panel 3 to 
predetermined temperature by impressing an electrical potential difference to the 
transparence electric conduction film of a heater 7, and heating a heater 7. 
[0029] Therefore, in this operation gestalt, the display 1 which has an instrument 
panel and a sense of togetherness, and has a high-class feeling can be obtained, 
without the profile of a display 1 being conspicuous. And by performing color 
display by the field sequential method, a bright display can be performed and 
visibility can be remarkably raised in the large temperature requirement 
demanded by the object for mount. 

[0030] In addition, although the case where a display 1 was built into the dial face 
2 of meter was explained, you may make it include in which part of an instrument 
panel in said operation gestalt, for example. 

[0031] Moreover, it is not limited to the thing of said operation gestalt, and this 

invention can be changed variously if needed. 

[0032] 

[Example] Next, the example of this invention is explained. 
[0033] First, the gap of a transparence substrate is set to 2.4 micrometers, it has 
the pixel of 176x220 dots, and the liquid crystal display panel of the monochrome 
display by TFT of 2 inches of vertical angles was created. Moreover, it installed it 
each in the rear-face side of this liquid crystal display panel six pieces, having 
used the LED color back light of RGB as direct female mold. And the diffusion 
plate was left and installed from the liquid crystal display panel between these 
liquid crystal display panel and the color back light, and it installed in the space 



part which formed this in the instrument panel of a car. The smoked film with 
which transmission was given to the instrument-panel front face of this indicating- 
equipment part, and anti glare processing was performed to the front face at 5% 
was installed. 

[0034] Thus, although it was a normally white mold, since the diffusion plate 
separated and was arranged from the liquid crystal display panel, also in the 
condition of not impressing the electrical potential difference of the liquid crystal 
display panel before starting a vehicle at the time of entrainment, there was little 
reflection of outdoor daylight, the profile of a display was not conspicuous, either, 
and the constituted display turned into a display with a sense of togetherness. 
[0035] Then, as a result of it becoming impossible to have checked existence of 
the display itself by looking and performing various displays, such as a display of 
an alarm display, a temperature display, navigation, and a camera image, in the 
condition by starting a vehicle and making a liquid crystal display face of panel 
into a protection-from-light condition, only information required for a black 
background came floating, and was in sight, and the very high-definition display 
was able to be obtained. 
[0036] 

[Effect of the Invention] Since he is trying to arrange a filter with low permeability 
in the front-face side of a liquid crystal display panel according to the display 
concerning invention according to claim 1 as stated above, the display which 
whose profile of the display built into the instrument panel is not conspicuous, 
and has a high-class feeling can be obtained. Moreover, since a field sequential 
method performs color display, without using a color filter, even if there is no loss 
of the light irradiated from a color back light and it is arranging the filter with low 
permeability in the front-face side of a liquid crystal display panel, a bright display 
can be performed and visibility can be raised remarkably. Moreover, at the time 
of starting of a vehicle, since the liquid crystal display panel corresponding to a 
field sequential color is what can respond to a high-speed response, even if 
outside air temperature is a case with the still inadequate temperature up of a 



heater, it has at least the effectiveness that the display function of monochrome 
is demonstrated, at about -20 degrees C. 

[0037] Since invention concerning claim 2 is considering as the three primary 
colors of RGB of two or more colors of an LED color back light, the smooth full 
color display of it is attained. 

[0038] Since it is made for invention concerning claim 3 to have the image of the 
camera with which the car was equipped displayed, it becomes able [ visibility ] 
to display the image information besides in the car [ using the small picture 
element which is spreading recently ] in the good condition. 
[0039] A liquid crystal display panel drives invention concerning claim 4 by the 
TFT method, and the smooth color display of the pixel pitch which was excellent 
in color balance since 0.2mm or less and a eel gap were set to 3 micrometers or 
less becomes possible. 

[0040] Moreover, since the heater is arranged between the liquid crystal display 
panel and the diffusion plate, invention concerning claim 5 When a perimeter is 
low temperature, while the fall of the responsibility of liquid crystal can be 
controlled and heater effectiveness improves by heating a heater Even when the 
distance of a liquid crystal display panel and a diffusion plate is secured and 
outdoor daylight carries out incidence from the front-face side of a liquid crystal 
display panel, the effectiveness of being able to control that it is reflected with a 
diffusion plate and this light carries out outgoing radiation from a liquid crystal 
display panel again is done so. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The outline front view showing one gestalt of operation of the display 
concerning this invention 

[Drawing 2] The cross-sectional view of the display shown in drawing 1 
[Description of Notations] 

1 Display 

2 Dial Face 

3 Liquid Crystal Display Panel 

4 Transparence Substrate 

5 LED 

6 Color Back Light 

7 Heater 

9 Diffusion Plate 

10 Filter 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[00 22 ] §t(C, ^C^SS2<?)^ffi£(±, 3ijil*^3 

o%uit, * l < « i o°mT^mmmk mitz? a 

)V9 1 o#IEffc£*n:^&. 7 ^ l oc^jlii^ft 
ir^fc, 5:^2tfeitl>^^gio^f^'@jio-CL 

[0 0 24] i-f\ *^B«JtfcV^T(4. 33382(7) 
»;fi5t3i*^7^;L'^l O^ffifgt-liidttT^ 

[00 2 5 ] * LT, FJtS^^lffBtS^'^T^^- 
rtvfyj b60#LED 5^*iT§-ttlifc. ^^LE 

d 5 &t>cD)imgx:h imttfc&isfflM 9izx o 

5ifliLT?gBl I ^^ 0 ^;L'3t;A^§^il> o ^LT. ^ 
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[0 0 26] ;<7)*^t, *SKll:feHTtl 7 4 

m& v ^^fffir o C t ^'T #l)itOT'l)So 
[0 0 27] *HI»JtfeV^Tii. ?Sb h b»^ 

*/P 3 i: KM 9 b - 9 7 £ ffifg L . fe H B ^ 

3 1 KM 9 1 iOEEBf £Hfitr5 - 1 1 i 0 . m. 

c\ ^7^'KM 9 T'RM$ tlTBtWa^m^ 3 

Elf LT L l£5 ^fPM-t & - b So * 0£ 
ft, 1 OSf^^'S^-f , b £D- 

[ 0 0 2 8 ] £35 . ^^.W 1 ^IfcgSftfcffificDiaS 

^'fiv ^(±, b 7 ^}iBjwm^(-mi±* ma lt 

t - ? 7 & JlBSt h Z. b IZ X 0 , Mb h bS^ ^ 3 IrBf 

[0 0 29] Lfctf^T, *SfKl:t^tli, ^ 
i (Otifflffutifc-fiz, A yx Y)V* vyj^jvt 

T , 8UStt£# L < Sft S £ t #T"# 5 . 
[ 0 0 3 0 ] ffllESatJBIBttiV^Tfi. 

[ 0 0 3 1 ] *^!ifiie^Mm^t^tPS7E 

§ixi> t«<, &mzmtxm*3cm-tz>zttf 

[0 0 32] 

[0 0 3 3] tt. W.vmW.C03:Wv?$:2. 4/imb 
U 1 7 6X2 2 0 ^yhOH«£*L. ^2-fyf- 
OT F T J; I, * 7 y n^^Sa^^^/^ ft JxSc L 
^^Mb h bS^^^KH(I^rgB(7)LE 

LT, ;il^^ H B H ^^°^t^7-^'-y^7-f ht 
[0 0 34] iOiofcfcjfcSiftfcfljSitiRi, 7-v 



^im^m^m^^iwMja mab^^mx% , 

[00 3 5 ] ffi^^^^mf 
[0036] 

yx h;py y hyt^/Hzffl^Si ix^fl^Eoftlf^' 
Sifc^Si. ifc, 7 4-)VYi/-'ryi' J r)V-ft$ t 

h ^T"# , ett^l L < ^Sft S i b ffX'% h a tit. 
7 4 —)V Y is—5~yi/*?)Vi} 7— tdtf JiE L JIhI^^ ^° 

^twitr^ia**- 2 oicgirt. b-^^#^'t 

[00 37] mc%2\,Z&hm&&* LED*7-A'-y 

[0038] !i>f<ii3 izfo&mH*. mmizmi 
Atjcmmwfrt&xoizztix^&nx'. ftifi^ 

[0039] it*ii4 mm?&**)v& 

TFT^X'WMh^tl, fr^^VMn^v f-ftO ■ 2m 
ml^r . -b >y 7°^' 3 ju m JilT t $ tiX ^ 5 <7)T\ 

^ <y yx izmtitzm t>fr%t)7 -m^fMm. t^h, 
[0040] ttz, mT<m5mmmii, m&m^^ 
frvttmmtnmz t-ft/wztix ^ h cox\ m 

WiMB^bZlz\z-?ZW&i-&c\bT'. Sb b b^JsES 
^MTZWM-f&ZbtfXZ. ttz. b-y^Wft 
±.-t& bbUz^ m^m^ **)V b KM b (DWUtm 

mtt. mm.mm^v<vmm\m^Mm^xMLtzm 

/k^ffilt LT 5 ^ t £ fPSfl-f S £ t ^'T# 

[01] *^t«l»H^E^IIftO-^*J^*t- 
«B&iEHH 

[H2] hi ^-tm^mmmmmm 



(5) 003-255340 (P2003-255340A) 




(51) Int. CI. ? 

G 0 1 D 11/28 
G0 2F 1/13 
1/133 

1/1333 
1/1335 
H 0 4 N 9/12 



5 0 5 
53 5 
580 



F^-A(##) 2F074 AA02 AA04 BB06 DD03 EE03 

GG02 GG04 GG08 GG09 
2H088 EA23 HA02 HA08 HA11 HA21 

HA28 MA01 
2H089 HAW TA09 TA17 TA18 UA09 
2H091 FA01X FA31Z FA34X FA45Z 

GA11 GAB 
2H093 NA65 NC34 NC43 NC44 ND01 

NE06 NG03 
3D044 BA22 BA23 BA26 BA27 BA28 

BB01 BD02 BD13 
5C060 AA07 BA04 BC01 HC15 HD07 



F I 
GO 1 D 
GO 2 F 



H04N 



11/28 
1/13 
1/133 

1/1333 
1/1335 
9/12 



50 5 
5 3 5 
580 



(##) 
3D044 
5C060 



B 



